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  I.  Time  I.  Time
 II.  Distance II.  Distance
III.  ShieldingIII.  Shielding

Principles of ProtectionPrinciples of Protection

Principles of ProtectionPrinciples of Protection
TimeTime

As with any other type ofAs with any other type of
exposure, such as sunburn,exposure, such as sunburn,
the longer the individual isthe longer the individual is
exposed to the hazardousexposed to the hazardous
material, the more likely it ismaterial, the more likely it is
that injury will occur.that injury will occur.
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Principles of ProtectionPrinciples of Protection
DistanceDistance

The farther away one isThe farther away one is
from the source of harmfrom the source of harm
— in this case, a chemical— in this case, a chemical
— the less the— the less the
concentration availableconcentration available
for exposure.for exposure.

Principles of ProtectionPrinciples of Protection
DistanceDistance

The proper useThe proper use
of perimeters isof perimeters is
the mostthe most
effective methodeffective method
for applying thisfor applying this
principle.principle.

Principles of ProtectionPrinciples of Protection
DistanceDistance

How to establish safe perimeters will beHow to establish safe perimeters will be
addressed later in this course.addressed later in this course.

GRADE
WIND

HOT ZONE

WARM (DECON) ZONE
COLD ZONE

SPILL
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Principles of ProtectionPrinciples of Protection
ShieldingShielding

It is an absolute requirement  for theIt is an absolute requirement  for the
I.C. to be familiar with the necessaryI.C. to be familiar with the necessary
resources to obtain information onresources to obtain information on
the compatibility of various protectivethe compatibility of various protective
materials when they are placed inmaterials when they are placed in
contact with the hazardous material.contact with the hazardous material.

Protective Clothing & EquipmentProtective Clothing & Equipment
ShieldingShielding

The purpose of personalThe purpose of personal
protective clothing andprotective clothing and
equipment is to equipment is to shield orshield or
isolateisolate individuals from the individuals from the
different forms of harm thatdifferent forms of harm that
may be encountered at a workmay be encountered at a work
site.site.

Protective Clothing & Equipment
Shielding

Protective Clothing & EquipmentProtective Clothing & Equipment
ShieldingShielding

No one type or combinationNo one type or combination
of personal protectiveof personal protective
equipment (PPE) can provideequipment (PPE) can provide
a sufficient barrier against alla sufficient barrier against all
hazards likely to behazards likely to be
encountered.encountered.
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Principles of ProtectionPrinciples of Protection
ShieldingShielding

Shielding is generallyShielding is generally
thought of as a wall orthought of as a wall or
possibly a lead shield.possibly a lead shield.

In the context of hazardousIn the context of hazardous
materials it also refers to thematerials it also refers to the
protective clothing worn byprotective clothing worn by
the worker.the worker.

Principles of ProtectionPrinciples of Protection
ShieldingShielding

It should It should never benever be
assumedassumed that that
protective clothingprotective clothing
materials willmaterials will
provide protectionprovide protection
regardless of theregardless of the
hazardous materialhazardous material
involved.involved.

Respiratory ProtectionRespiratory Protection

The respiratory systemThe respiratory system
is the is the primary routeprimary route for for
chemical exposures inchemical exposures in
the work place.the work place.
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Respiratory ProtectionRespiratory Protection
Legal RequirementsLegal Requirements

OSHA legislation, contained inOSHA legislation, contained in
the the Respiratory ProtectionRespiratory Protection
Standard, 29CFR1910.134Standard, 29CFR1910.134,,
introduced certainintroduced certain
requirements for respiratorrequirements for respirator
use, testing, and certification.use, testing, and certification.

Respiratory ProtectionRespiratory Protection
29CFR1910.13429CFR1910.134

The employer The employer shallshall
notnot permit permit
respirators to berespirators to be
worn by employeesworn by employees
who have anywho have any
condition thatcondition that
interferes with theinterferes with the
face-to-face-to-facepiecefacepiece
seal or valveseal or valve
function.function.

Respiratory ProtectionRespiratory Protection
Types of ProtectionTypes of Protection

•• Air-purifying respiratorsAir-purifying respirators
((APRAPR))

•• Supplied-air respiratorsSupplied-air respirators
((SARSAR))

•• Self-contained breathingSelf-contained breathing
apparatus (apparatus (SCBASCBA))
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Air-Purifying RespiratorsAir-Purifying Respirators
(APR’s)(APR’s)

Full-maskFull-mask Half-maskHalf-mask

Air-Purifying Respirators (APR’s)Air-Purifying Respirators (APR’s)
ApplicationApplication

Air-purifying respirators Air-purifying respirators are notare not
recommendedrecommended for use by first for use by first
responders in the responders in the emergencyemergency
phasephase of a hazardous material of a hazardous material
incident.incident.

Air-Purifying RespiratorsAir-Purifying Respirators
(APR’s)(APR’s)

ComponentsComponents

1.  face piece    1.  face piece    
2.  filter/sorbent cartridge2.  filter/sorbent cartridge
3.  exhalation valve3.  exhalation valve

22

11

3333
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Air-Purifying Respirators (APR’s)Air-Purifying Respirators (APR’s)
AdvantagesAdvantages

Air purifying respirators areAir purifying respirators are
the lightest in weight of anythe lightest in weight of any
type of respirator, are the leasttype of respirator, are the least
expensive, and some areexpensive, and some are
disposable.disposable.

Air-Purifying Respirators (APR’s)Air-Purifying Respirators (APR’s)
LimitationsLimitations

•• Air-purifying respirators Air-purifying respirators dodo
notnot supply oxygen. supply oxygen.

•• At least At least 19.5% oxygen19.5% oxygen
must be available to usemust be available to use
APR’s, and theAPR’s, and the
contaminant(s) must becontaminant(s) must be
positively identified.positively identified.

Supplied-Air RespiratorsSupplied-Air Respirators
((SAR’sSAR’s))



���������	
������	�����	� ����
��	�������������	�����	�������

���������	
��
��

Supplied-Air RespiratorsSupplied-Air Respirators
((SAR’sSAR’s))

ComponentsComponents

face pieceface piece

exhalation valveexhalation valve

breathing tubebreathing tube

remote airremote air
supplysupply

regulatorregulator

escape bottleescape bottle

air supply tubeair supply tube

Supplied-Air RespiratorsSupplied-Air Respirators
((SAR’sSAR’s))

AdvantagesAdvantages

•• SAR’sSAR’s Protect the wearer Protect the wearer
from particles or gases, andfrom particles or gases, and
supply oxygen;supply oxygen;

•• SAR’sSAR’s Allow for extended Allow for extended
use;use;

•• SAR’sSAR’s Cool the wearer; Cool the wearer;

•• SAR’sSAR’s are Lighter than are Lighter than
SCBA’sSCBA’s..

Supplied-Air Respirators (Supplied-Air Respirators (SAR’sSAR’s))
LimitationsLimitations

•• The Hose length is limited;The Hose length is limited;

•• The Airline may become twisted andThe Airline may become twisted and
tangled;tangled;

•• The Wearer is required to enter andThe Wearer is required to enter and
exit the work area along the sameexit the work area along the same
path.path.

•• Hose may not be compatible withHose may not be compatible with
hazardous substances;hazardous substances;

•• Escape bottles are required;Escape bottles are required;

•• SAR’sSAR’s Require continual monitoring Require continual monitoring
and maintenance.and maintenance.
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Self-Contained BreathingSelf-Contained Breathing
Apparatus (SCBA)Apparatus (SCBA)

1.  air cylinder &1.  air cylinder &
valvevalve

2.  air supply tube2.  air supply tube

3.  regulator3.  regulator

4.  face piece4.  face piece

5.  exhalation valve5.  exhalation valve

Self-Contained Breathing ApparatusSelf-Contained Breathing Apparatus
ComponentsComponents

4

3 5

2

1

•• Highest level of respiratoryHighest level of respiratory
protection available;protection available;

•• Portable air supply;Portable air supply;

•• Increased mobility;Increased mobility;

•• Reduced potential for injuries.Reduced potential for injuries.

Self-Contained Breathing ApparatusSelf-Contained Breathing Apparatus
AdvantagesAdvantages
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•• Limited work duration;Limited work duration;

•• Increased weight;Increased weight;

•• Increased stress toIncreased stress to
wearer.wearer.

Self-Contained Breathing ApparatusSelf-Contained Breathing Apparatus
LimitationsLimitations

Self-contained breathingSelf-contained breathing
apparatus for entry into andapparatus for entry into and
escape from a hazardousescape from a hazardous
material incident are availablematerial incident are available
in two basic design types:in two basic design types:

••  open circuit  open circuit

••  closed circuit  closed circuit

Self-Contained Breathing ApparatusSelf-Contained Breathing Apparatus
  TypesTypes

Open circuitOpen circuit
SCBA is soSCBA is so
named becausenamed because
the exhaled air isthe exhaled air is
dischargeddischarged
directly to thedirectly to the
outsideoutside
atmosphere.atmosphere.

This is the typeThis is the type
of SCBA mostof SCBA most
widely in servicewidely in service
today.today.

Self-Contained Breathing ApparatusSelf-Contained Breathing Apparatus
Open Circuit SCBAOpen Circuit SCBA
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In the "closedIn the "closed
circuit"  orcircuit"  or
""rebreatherrebreather""
SCBA theSCBA the
exhaled air isexhaled air is
recycled.recycled.

Here the carbonHere the carbon
dioxide isdioxide is
removed and theremoved and the
oxygen is thenoxygen is then
replenished.replenished.

Self-Contained Breathing ApparatusSelf-Contained Breathing Apparatus
  Closed Circuit SCBAClosed Circuit SCBA

Advantages:Advantages:

••  last longer  last longer

••  generally are lighter in  generally are lighter in
weightweight

Self-Contained Breathing ApparatusSelf-Contained Breathing Apparatus
Closed CircuitClosed Circuit  vsvs.. Open Circuit Open Circuit

Limitations:Limitations:

••  include hazardous material  include hazardous material

••  generate heat  generate heat

Self-Contained Breathing ApparatusSelf-Contained Breathing Apparatus
Closed CircuitClosed Circuit  vsvs.. Open Circuit Open Circuit
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Respirator SelectionRespirator Selection

Guidelines forGuidelines for HazMat HazMat
First Responders:First Responders:

SCBA recommended.SCBA recommended.

SAR’sSAR’s have limited have limited
application...application...

APR’s not recommendedAPR’s not recommended
during emergencyduring emergency
operations!operations!

X

•• The use of respiratorsThe use of respirators
places a strain on theplaces a strain on the
wearer’s cardiovascularwearer’s cardiovascular
system.system.

•• Claustrophobic people mayClaustrophobic people may
not be able to wearnot be able to wear
respirators.respirators.

Physical RequirementsPhysical Requirements

OSHA 29CFR 1910.134OSHA 29CFR 1910.134
requires a medicalrequires a medical
exam exam prior prior to wearingto wearing
a respirator for work.a respirator for work.

Physical RequirementsPhysical Requirements
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Physical RequirementsPhysical Requirements

Fit-testing shall be performed on theFit-testing shall be performed on the
employee in accordance withemployee in accordance with
29CFR1910.134(f) 29CFR1910.134(f) priorprior to wearing a to wearing a
respirator for work.respirator for work.

Essential to theEssential to the
use of respiratoryuse of respiratory
protectiveprotective
equipment is careequipment is care
and cleaning.and cleaning.

Respirator CareRespirator Care

Follow theFollow the
manufacturers’manufacturers’
guidelines for theguidelines for the
care of yourcare of your
equipment.equipment.

Protective ClothingProtective Clothing
ClassesClasses

We will examine three generalWe will examine three general
classes of protectiveclasses of protective
clothing:clothing:
••  structural firefighting  structural firefighting
••  high-temperature  high-temperature
••  chemical  chemical
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Protective ClothingProtective Clothing
Classification of Firefighter ClothingClassification of Firefighter Clothing

HazMatHazMat
incidentsincidents
almost alwaysalmost always
involveinvolve
firefighters, yetfirefighters, yet
structuralstructural
firefighterfirefighter
protectiveprotective
clothing is notclothing is not
designed todesigned to
protect theprotect the
wearer againstwearer against
chemicals.chemicals.

Protective ClothingProtective Clothing
Chemical ResistanceChemical Resistance

Three terms common to theThree terms common to the
protective clothing industryprotective clothing industry
relative to the degree ofrelative to the degree of
chemical resistance arechemical resistance are
permeation, penetration, permeation, penetration, andand
degradationdegradation..

Protective ClothingProtective Clothing
Chemical Resistance:Chemical Resistance:

PermeationPermeation

PermeationPermeation is the is the
term used toterm used to
describe adescribe a
chemical’s chemical’s abilityability
to actually workto actually work
its way throughits way through
the fabric on athe fabric on a
molecular level.molecular level.
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Protective Clothing
Chemical Resistance:

Permeation

Protective ClothingProtective Clothing
Chemical Resistance:Chemical Resistance:

PermeationPermeation

Different fabrics
have different
resistance to
chemical
permeation and
all will absorb
chemicals,
although at widely
varying rates.

Different fabricsDifferent fabrics
have differenthave different
resistance toresistance to
chemicalchemical
permeation andpermeation and
allall will absorb will absorb
chemicals,chemicals,
although at widelyalthough at widely
varying rates.varying rates.

Protective ClothingProtective Clothing
Chemical Resistance:Chemical Resistance:

PenetrationPenetration

PenetrationPenetration is is
the term used tothe term used to
describedescribe a a
chemicalschemicals
ability to leakability to leak
throughthrough
openings in theopenings in the
garment, suchgarment, such
as a zipper.as a zipper.

Protective ClothingProtective Clothing
Chemical Resistance:Chemical Resistance:

PenetrationPenetration

It is important toIt is important to
remember to secureremember to secure
sleeves and pant legssleeves and pant legs
overover gloves and boots to gloves and boots to
prevent liquids fromprevent liquids from
draining into boots ordraining into boots or
gloves.gloves.
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Protective ClothingProtective Clothing
Chemical Resistance:Chemical Resistance:

PenetrationPenetration

This should be done using adjustableThis should be done using adjustable
velcrovelcro straps  straps insteadinstead of duct tape. of duct tape.

Protective ClothingProtective Clothing
Chemical Resistance:Chemical Resistance:

DegradationDegradation

Some chemicalsSome chemicals
may actuallymay actually
dissolvedissolve, cause to, cause to
turn turn brittle, swellbrittle, swell, or, or
crackcrack a fabric. This a fabric. This
is referred to asis referred to as
degradationdegradation..

Protective ClothingProtective Clothing
Chemical Resistance:Chemical Resistance:

DegradationDegradation

•• can be caused fromcan be caused from
ultraviolet lightultraviolet light

•• is a visible processis a visible process

•• increases the rates ofincreases the rates of
permeation andpermeation and
penetration.penetration.

Degradation:Degradation:
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Protective ClothingProtective Clothing
Chemical Resistance:Chemical Resistance:

DegradationDegradation

AbrasionAbrasion can cause breaching of a protective can cause breaching of a protective
suit under routine conditions - suit under routine conditions - stay off yourstay off your
knees!knees!

Protective ClothingProtective Clothing
Structural FirefightingStructural Firefighting

Not designed for use in chemical emergenciesNot designed for use in chemical emergencies

StructuralStructural
firefighterfirefighter
protective clothingprotective clothing
is designed tois designed to
protect the wearerprotect the wearer
from the ordinaryfrom the ordinary
hazards ofhazards of
structural firesstructural fires
when wornwhen worn
properly.properly.

Protective ClothingProtective Clothing
Structural FirefightingStructural Firefighting

Not designed for use in chemical emergenciesNot designed for use in chemical emergencies

helmethelmet

hoodhood

SCBASCBA

bootsboots

facepiecefacepiece

coatcoat

glovesgloves

pantspants
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Protective ClothingProtective Clothing
Structural FirefightingStructural Firefighting

Not designed for use in chemical emergenciesNot designed for use in chemical emergencies

•• It can absorbIt can absorb
chemicals readily.chemicals readily.

•• It offers noIt offers no
protection againstprotection against
chemical permeationchemical permeation
or degradation.or degradation.

•• Subject to failureSubject to failure
when exposed towhen exposed to
chemicals.chemicals.

Limitations:Limitations:

Protective ClothingProtective Clothing
Structural FirefightingStructural Firefighting

Not designed for use in chemical emergenciesNot designed for use in chemical emergencies

•• Can cause chronicCan cause chronic
exposure if notexposure if not
properlyproperly
decontaminated.decontaminated.

•• May not be able to beMay not be able to be
fullyfully
decontaminated.decontaminated.

Limitations:Limitations:

Protective ClothingProtective Clothing
High-temperatureHigh-temperature

Not designed for use in chemical emergenciesNot designed for use in chemical emergencies

Specialized high-Specialized high-
temperaturetemperature
clothing isclothing is
designed todesigned to
provide protectionprovide protection
against briefagainst brief
radiant heatradiant heat
exposures inexposures in
temperatures astemperatures as
high as 2,000°high as 2,000°
Fahrenheit.Fahrenheit.
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Protective ClothingProtective Clothing
High-temperature: TypesHigh-temperature: Types

Not designed for use in chemical emergenciesNot designed for use in chemical emergencies

"Proximity suits" consist of a one or"Proximity suits" consist of a one or
two-piecetwo-piece overgarment overgarment with hood, with hood,
gloves, and occasionally boot covers ofgloves, and occasionally boot covers of
an aluminized nylon or cotton fabric.an aluminized nylon or cotton fabric.

Specialized high-temperature "fire entrySpecialized high-temperature "fire entry
suits" are designed to protect thesuits" are designed to protect the
wearer against abnormally highwearer against abnormally high
temperatures for a maximum of two totemperatures for a maximum of two to
three minutes.three minutes.

Protective ClothingProtective Clothing
High-temperatureHigh-temperature

Not designed for use in chemical emergenciesNot designed for use in chemical emergencies

Limitations:Limitations:
•• provides no chemical protectionprovides no chemical protection
•• SCBA and auxiliary coolingSCBA and auxiliary cooling

requiredrequired

Protective ClothingProtective Clothing
Chemical Protective: DesignChemical Protective: Design

Encapsulating SuitEncapsulating Suit
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Protective ClothingProtective Clothing
Chemical Protective: DesignChemical Protective: Design

Non-encapsulating SuitNon-encapsulating Suit

Protective ClothingProtective Clothing
Chemical ProtectiveChemical Protective

Not designed for use in flammable atmospheresNot designed for use in flammable atmospheres

ChemicalChemical
protectiveprotective
clothing isclothing is
designed todesigned to
protect theprotect the
wearer fromwearer from
chemical contactchemical contact
with the skin orwith the skin or
eyes.eyes.

Protective ClothingProtective Clothing
Chemical ProtectiveChemical Protective

Not designed for use in flammable atmospheresNot designed for use in flammable atmospheres

Its construction is characterizedIts construction is characterized
by:by:

•• chemical-specific compatibilitychemical-specific compatibility
•• lack of thermal protectionlack of thermal protection
•• ability to be either reusable orability to be either reusable or

disposabledisposable
•• encapsulating or non-encapsulating or non-

encapsulatingencapsulating
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Protective ClothingProtective Clothing
Chemical ProtectiveChemical Protective

Not designed for use in flammable atmospheresNot designed for use in flammable atmospheres

Construction materials:Construction materials:

•• NeopreneNeoprene
•• PVCPVC

•• CPECPE
•• butylbutyl

•• TyvekTyvekTMTM

•• SaranexSaranexTMTM

•• ChemrelChemrelTMTM

•• nitrilenitrile

Protective ClothingProtective Clothing
Chemical ProtectiveChemical Protective

Not designed for use in flammable atmospheresNot designed for use in flammable atmospheres

Fabric limitations:Fabric limitations:
•• PVA is soluble in waterPVA is soluble in water
•• neoprene reacts with acidsneoprene reacts with acids
•• vitonviton reacts with some reacts with some

hydrocarbonshydrocarbons
•• duct tape reacts withduct tape reacts with

oxidizersoxidizers

Protective ClothingProtective Clothing
Fully-encapsulating SuitsFully-encapsulating Suits

One-piece garments whichOne-piece garments which
provide chemical protection forprovide chemical protection for
the entire body.the entire body.
Boots and gloves may be anBoots and gloves may be an
integral part of the suit, attachedintegral part of the suit, attached
yet replaceable, or separate.yet replaceable, or separate.
Suit requires the use of an SCBASuit requires the use of an SCBA
or SAR.or SAR.
All components are integrated toAll components are integrated to
provide sealed “micro-provide sealed “micro-
environment.”environment.”
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Protective ClothingProtective Clothing
Non-encapsulating SuitsNon-encapsulating Suits

Provide excellent protectionProvide excellent protection
against splashes, dust, andagainst splashes, dust, and
other materials which cannotother materials which cannot
migrate between the overlapsmigrate between the overlaps
of the various layers.of the various layers.
Note:Note: velcro velcro bands bands

Commonly consist of a two-Commonly consist of a two-
piece or a one-piece coverall.piece or a one-piece coverall.
They are frequently used whenThey are frequently used when
gas-tight body protection isgas-tight body protection is
not required.not required.

Protective ClothingProtective Clothing
Limitations of PPELimitations of PPE

PPE is a necessity for allPPE is a necessity for all
hazardous materials work.hazardous materials work.
While PPE affords the workerWhile PPE affords the worker
protection from the chemicalprotection from the chemical
hazards in the work site, it mayhazards in the work site, it may
also increase the risk of otheralso increase the risk of other
hazards.hazards.

Protective ClothingProtective Clothing
Limitations: induces thermal stressLimitations: induces thermal stress

Heat-related illness is Heat-related illness is the majorthe major
problemproblem associated with associated with
protective clothing usage.protective clothing usage.
Heat-related illnesses mayHeat-related illnesses may
include heat rash, heat cramps,include heat rash, heat cramps,
heat stress, heat exhaustion,heat stress, heat exhaustion,
and heat stroke.and heat stroke.
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Cooling the entry and back-up teams prior toCooling the entry and back-up teams prior to
entry can help to prevent heat-related illness.entry can help to prevent heat-related illness.
REMEMBERREMEMBER to hydrate prior to suiting up! to hydrate prior to suiting up!

Protective ClothingProtective Clothing
Limitations: induces thermalLimitations: induces thermal

stressstress

Cold-related illness is a problem that can beCold-related illness is a problem that can be
associated with protective clothing usage inassociated with protective clothing usage in
excessively cold environments and usingexcessively cold environments and using
unheated water during decontamination.unheated water during decontamination.

Protective ClothingProtective Clothing
Limitations: induces thermal stressLimitations: induces thermal stress

Protective ClothingProtective Clothing
Limitations: restricts user’s movementLimitations: restricts user’s movement

A worker loses a great deal of agilityA worker loses a great deal of agility
when wearing some protectivewhen wearing some protective
equipment.equipment.

In addition, workers have a decreasedIn addition, workers have a decreased
sense of balance.  The completion ofsense of balance.  The completion of
simple tasks requires extra time andsimple tasks requires extra time and
effort.effort.
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Because workers areBecause workers are
often required to wearoften required to wear
more than one pair ofmore than one pair of
gloves, tasks requiringgloves, tasks requiring
good hand agility aregood hand agility are
very difficult, if notvery difficult, if not
impossible.impossible.

Protective ClothingProtective Clothing
Limitations: restricts user’s movementLimitations: restricts user’s movement

Protective ClothingProtective Clothing
Limitations: restricts user’s visionLimitations: restricts user’s vision

WorkersWorkers
wearingwearing
protective suitsprotective suits
and SCBA haveand SCBA have
a decreaseda decreased
field of vision.field of vision.

Protective ClothingProtective Clothing
Limitations: restricts user’s hearingLimitations: restricts user’s hearing

Hoods,Hoods,
breathingbreathing
apparatus,apparatus,
and hearingand hearing
protectorsprotectors
decrease thedecrease the
worker’sworker’s
ability to hear.ability to hear.
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Protective ClothingProtective Clothing
Limitations: restricts communicationsLimitations: restricts communications

CommunicationCommunication
may be verymay be very
difficult whendifficult when
wearingwearing
protectiveprotective
equipment suchequipment such
as encapsulatingas encapsulating
suits andsuits and SCBA’s SCBA’s..

Protective ClothingProtective Clothing
Limitations: increases claustrophobiaLimitations: increases claustrophobia

Some workersSome workers
suffer fromsuffer from
claustrophobiaclaustrophobia
when subjected towhen subjected to
wearing PPE suchwearing PPE such
as fullyas fully
encapsulating suitsencapsulating suits
or respirators.or respirators.

Protective ClothingProtective Clothing
Limitations: no thermal protectionLimitations: no thermal protection

Most chemicalMost chemical
protective suitsprotective suits
are not designedare not designed
to protect theto protect the
wearer againstwearer against
flames or radiantflames or radiant
heat.heat.
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Protective ClothingProtective Clothing
Limitations: maintenance problemsLimitations: maintenance problems

If a goodIf a good
inspection andinspection and
maintenancemaintenance
program is not aprogram is not a
part of the overallpart of the overall
PPE programPPE program
there may bethere may be
unnecessaryunnecessary
workerworker
exposures.exposures.

Protective ClothingProtective Clothing
EPA Levels of ProtectionEPA Levels of Protection

Level A
Level B

Level C
Level D

Protective ClothingProtective Clothing
Level DLevel D

Level DLevel D is is
used whenused when
specialspecial
respiratoryrespiratory
or skinor skin
protection isprotection is
notnot
necessary.necessary.
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Protective ClothingProtective Clothing
Level DLevel D

It is comprised of a work uniformIt is comprised of a work uniform
affording only minimal protection,affording only minimal protection,
and is used to guard againstand is used to guard against
nuisance contamination only.nuisance contamination only.

You may use level D protection onlyYou may use level D protection only
when work functions rule out thewhen work functions rule out the
possibility of splashes, immersion, orpossibility of splashes, immersion, or
the potential for unexpectedthe potential for unexpected
inhalation of, or contact with,inhalation of, or contact with,
hazardous levels of any chemicals.hazardous levels of any chemicals.

Protective ClothingProtective Clothing
Level D ComponentsLevel D Components

Coveralls Coveralls OROR
work uniformwork uniform

Chemical-Chemical-
resistant bootsresistant boots
with steel toe &with steel toe &
shankshank

Protective ClothingProtective Clothing
Level CLevel C

Level CLevel C is used is used
when maximum skinwhen maximum skin
or respiratoryor respiratory
protection is notprotection is not
required.required.

Level CLevel C is the only is the only
level where APR’slevel where APR’s
may be used.  Makemay be used.  Make
certain thatcertain that
sufficient respiratorysufficient respiratory
protection will beprotection will be
given by APR’s.given by APR’s.
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Protective ClothingProtective Clothing
Level CLevel C

Use of Use of Level CLevel C presumes that the presumes that the
types of air contaminants havetypes of air contaminants have
been identified, concentrationsbeen identified, concentrations
measured, the atmospheremeasured, the atmosphere
contains at least 19.5% oxygen,contains at least 19.5% oxygen,
and an approved compatible APRand an approved compatible APR
is available that can remove theis available that can remove the
contaminants.contaminants.

Protective ClothingProtective Clothing
Level C ComponentsLevel C Components

HoodedHooded
chemical-chemical-
resistantresistant
clothingclothing

Chemical-Chemical-
resistant outerresistant outer
boots with steelboots with steel
toe & shanktoe & shank

Chemical-Chemical-
resistant inner &resistant inner &

outer glovesouter gloves

Protective ClothingProtective Clothing
Level BLevel B

Level BLevel B is used is used
when the highestwhen the highest
level oflevel of
respiratoryrespiratory
protection isprotection is
necessary, but anecessary, but a
lesser level oflesser level of
skin protectionskin protection
is needed.is needed.
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Protective ClothingProtective Clothing
Level B ComponentsLevel B Components

Two-way radioTwo-way radio

HoodedHooded
chemical-chemical-
resistantresistant
clothingclothing

Chemical-Chemical-
resistant outerresistant outer
boots with steelboots with steel
toe & shanktoe & shank

NIOSH ApprovedNIOSH Approved
full-face SCBAfull-face SCBA
OROR SAR with SAR with
escape bottleescape bottle

Chemical-Chemical-
resistant inner &resistant inner &
outer glovesouter gloves

Protective ClothingProtective Clothing
Level BLevel B

Level BLevel B  protection is theprotection is the
minimum levelminimum level  recommendedrecommended
for initial site entry whenfor initial site entry when
contaminants andcontaminants and
concentrations are totallyconcentrations are totally
unknown.unknown.

Protective ClothingProtective Clothing
Level ALevel A

Level ALevel A
protection mustprotection must
be used whenbe used when
the greatest levelthe greatest level
of skin,of skin,
respiratory, andrespiratory, and
eye protection iseye protection is
needed, such asneeded, such as
repairing a toxicrepairing a toxic
gas leak .gas leak .
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Protective ClothingProtective Clothing
Level A ComponentsLevel A Components

Two-way radioTwo-way radio

Fully-Fully-
encapsulating suitencapsulating suit

Chemical-resistantChemical-resistant
outer boots withouter boots with
steel toe & shanksteel toe & shank

NIOSH ApprovedNIOSH Approved
full-face SCBAfull-face SCBA
OR OR SAR withSAR with
escape bottleescape bottle

Chemical-Chemical-
resistant inner &resistant inner &
outer glovesouter gloves

Protective ClothingProtective Clothing
Permissible UsePermissible Use

•• Choose the proper PPE forChoose the proper PPE for
each situation.each situation.

•• Training is mandatoryTraining is mandatory
using the PPE beforeusing the PPE before
working in it.working in it.

•• Follow the manufacturer’sFollow the manufacturer’s
recommendations.recommendations.

Chapter ElevenChapter Eleven
DecontaminationDecontamination
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Decontamination, or decon is an
essential process to a successful
hazardous materials response.

The key to a proper decon setup is
the compatibility of the items you
use in your decon line with the
chemical you are dealing with.

Decontamination, or decon is an
essential process to a successful
hazardous materials response.

The key to a proper decon setup is
the compatibility of the items you
use in your decon line with the
chemical you are dealing with.

•• Planning is the key to aPlanning is the key to a
successful deconsuccessful decon
processprocess..

•• Develop Develop SOGs SOGs thatthat
layout a decon setup.layout a decon setup.

•• Practice setting up yourPractice setting up your
decon line.decon line.

•• Work as you haveWork as you have
practiced.practiced.

DecontaminationDecontamination

DecontaminationDecontamination
This is a sample decon layout.
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Assign a Decon OfficerAssign a Decon OfficerAssign a Decon Officer

� 2YHU�VHHV�'HFRQ

3URFHVVHV

� /RFDO�SHUVRQ

� ,GHQWLILHV�HTXLSPHQW

� 6XSSOLHV�WKH�FRUULGRU

Establish the corridorEstablish the corridor

• Emergency Decon
first

• Level terrain

• Upwind, uphill

Pre-decontamination PhasePre-decontamination Phase
Supply the Decon CorridorSupply the Decon Corridor

•• protect theprotect the
groundground

•• supply thesupply the
necessarynecessary
equipmentequipment

•• provide for waterprovide for water
containmentcontainment
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Pre-decontamination PhasePre-decontamination Phase
Supply the Decon CorridorSupply the Decon Corridor

Protect the groundProtect the ground

Prior to equippingPrior to equipping
the decontaminationthe decontamination
area, protect thearea, protect the
ground surfaceground surface
where you will bewhere you will be
working:working:
Lay down plastic sheetingLay down plastic sheeting
or salvage covers.or salvage covers.

To anchor the plasticTo anchor the plastic
sheeting, you may use dirtsheeting, you may use dirt
or wood.or wood.

Note: Compatibility of materials isNote: Compatibility of materials is
essential.essential.
Wood may absorb some substancesWood may absorb some substances
while dirt may react with others.while dirt may react with others.

Pre-decontamination PhasePre-decontamination Phase
Supply the Decon CorridorSupply the Decon Corridor

You can also lay the ground cover over aYou can also lay the ground cover over a
frame of wood timbers and brackets.frame of wood timbers and brackets.

Remember:Remember: The ground cover is laid down The ground cover is laid down
to stop water used for decon fromto stop water used for decon from
saturating the soil or pavement.saturating the soil or pavement.

If plastic is to be used, ensure a minimumIf plastic is to be used, ensure a minimum
thickness of at least 6 mil (0.006”) tothickness of at least 6 mil (0.006”) to
prevent the material from tearing orprevent the material from tearing or
perforating too easily.perforating too easily.

Pre-decontamination PhasePre-decontamination Phase
Supply the Decon CorridorSupply the Decon Corridor

Water can also be taken from a hydrant andWater can also be taken from a hydrant and
distributed through a manifold system todistributed through a manifold system to
garden hoses.garden hoses.



���������	
������	�����	� ����
��	�������������	�����	�������

���������	
��
���

Pre-decontamination PhasePre-decontamination Phase
Supply the Decon CorridorSupply the Decon Corridor

A step ladder can be setA step ladder can be set
up to aid decon personnelup to aid decon personnel
with overhead rinsing.with overhead rinsing.

A fire department boosterA fire department booster
line can be used as aline can be used as a
water source.  If so, waterwater source.  If so, water
pressure should be keptpressure should be kept
low to prevent injury tolow to prevent injury to
personnel.personnel.

Note: Plastic, metal, and
water make for slippery
conditions.  Take the
necessary safety
precautions to prevent falls.

Note: Plastic, metal, andNote: Plastic, metal, and
water make for slipperywater make for slippery
conditions.  Take theconditions.  Take the
necessary safetynecessary safety
precautions to prevent falls.precautions to prevent falls.

Pre-decontamination PhasePre-decontamination Phase
Supply the Decon CorridorSupply the Decon Corridor

An alternative to aAn alternative to a
ladder is a low-ladder is a low-
pressure nozzle,pressure nozzle,
such as thosesuch as those
used to waterused to water
hanging plants.hanging plants.

It will achieve the same purpose withoutIt will achieve the same purpose without
subjecting the decon personnel to a fallsubjecting the decon personnel to a fall
hazard.hazard.

A portable shower,A portable shower,
made of a PVC ormade of a PVC or
aluminum framealuminum frame
with a canvas orwith a canvas or
hypalonhypalon basin to basin to
catch the runoffcatch the runoff
satisfies many ofsatisfies many of
these requirements.these requirements.

Pre-decontamination PhasePre-decontamination Phase
Supply the Decon CorridorSupply the Decon Corridor
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This configurationThis configuration
also allows the usealso allows the use
of a curtain forof a curtain for
privacy protection.privacy protection.

Pre-decontamination PhasePre-decontamination Phase
Supply the Decon CorridorSupply the Decon Corridor

Pre-decontamination PhasePre-decontamination Phase
Supply the Decon CorridorSupply the Decon Corridor

Additional equipmentAdditional equipment
should be set out forshould be set out for
possible use during decon:possible use during decon:

• Spare SCBA and bottles• Spare SCBA and bottles

• Disposable paper• Disposable paper
blankets andblankets and footware footware for for
decontaminated personneldecontaminated personnel
to wear outside the deconto wear outside the decon
area, if necessary.area, if necessary.

• Shovels• Shovels

Pre-decontamination PhasePre-decontamination Phase
Supply the Decon CorridorSupply the Decon Corridor

A backboard and folding ladder can beA backboard and folding ladder can be
used forused for deconning deconning injured or injured or
unconscious victims.unconscious victims.
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• Chairs• Chairs

• Trash barrels to• Trash barrels to
containcontain
contaminatedcontaminated
disposable anddisposable and
salvageable itemssalvageable items
to be furtherto be further
decontaminateddecontaminated
later.later.

Pre-decontamination PhasePre-decontamination Phase
Supply the Decon CorridorSupply the Decon Corridor

Pre-decontamination PhasePre-decontamination Phase
Supply the Decon CorridorSupply the Decon Corridor

Provide for water containmentProvide for water containment
Water used to decon personnel andWater used to decon personnel and
equipment must be contained within theequipment must be contained within the
perimeter of the decontaminationperimeter of the decontamination
corridor.corridor.

The methods for containing the runoffThe methods for containing the runoff
water will depend upon resourceswater will depend upon resources
available at the scene - or accessibleavailable at the scene - or accessible
within a short time.within a short time.

Pre-decontamination PhasePre-decontamination Phase
Supply the Decon CorridorSupply the Decon Corridor

Children’s inflatable wading poolsChildren’s inflatable wading pools
require prior purchase during planningrequire prior purchase during planning
stages, but they are easy to store andstages, but they are easy to store and
very effective at containing runoffvery effective at containing runoff
water.water.
A defect or damage that has occurredA defect or damage that has occurred
during storage or transport mayduring storage or transport may
render them inoperable, however.render them inoperable, however.
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Pre-decontamination PhasePre-decontamination Phase
Supply the Decon CorridorSupply the Decon Corridor

Pre-formed or rigid wading pools arePre-formed or rigid wading pools are
more dependable, but present amore dependable, but present a
storage problem.storage problem.

Pre-decontamination PhasePre-decontamination Phase
Supply the Decon CorridorSupply the Decon Corridor

Cardboard boxes can be storedCardboard boxes can be stored
flat, set up and lined with aflat, set up and lined with a
double thickness of plastic trashdouble thickness of plastic trash
bags or plastic sheeting.bags or plastic sheeting.

A "catchall" is a salvage coverA "catchall" is a salvage cover
folded so it will retain liquids.folded so it will retain liquids.

Pre-decontamination PhasePre-decontamination Phase
Supply the Decon CorridorSupply the Decon Corridor

Absorbent materialsAbsorbent materials
can be used to dikecan be used to dike
areas to preventareas to prevent
decontamination waterdecontamination water
runoff, orrunoff, or
decontamination waterdecontamination water
can be diverted usingcan be diverted using
absorbent material.absorbent material.
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Pre-decontamination PhasePre-decontamination Phase
Supply the Decon CorridorSupply the Decon Corridor

A portable sump, erected out of aA portable sump, erected out of a
ladder, pike poles and salvage coversladder, pike poles and salvage covers
or plastic sheeting, will contain 200 toor plastic sheeting, will contain 200 to
300 gallons of decontamination water300 gallons of decontamination water
runoff.runoff.

Pre-decontamination PhasePre-decontamination Phase
Supply the Decon CorridorSupply the Decon Corridor

Another portable sump design can be pre-Another portable sump design can be pre-
constructed from PVC pipe andconstructed from PVC pipe and hypalon hypalon
canvas.  It can be stored flat and thencanvas.  It can be stored flat and then
assembled in a few moments by the deconassembled in a few moments by the decon
personnel.personnel.

Pre-decontamination PhasePre-decontamination Phase
SummarySummary

Establish DeconEstablish Decon SOP’s SOP’s
Procedures for establishing andProcedures for establishing and
supplying a decon area as well assupplying a decon area as well as
conducting decon should be writtenconducting decon should be written
into standard operating proceduresinto standard operating procedures
(“(“SOPsSOPs”) and familiar to all”) and familiar to all
emergency responders within eachemergency responders within each
organization.organization.
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Decontamination PhaseDecontamination Phase
PrioritiesPriorities

a.  Peoplea.  People
b.  Environmentb.  Environment
c.  Property/Equipmentc.  Property/Equipment

Priorities for establishingPriorities for establishing
and conductingand conducting
decontamination:decontamination:

Decontamination PhaseDecontamination Phase
PrioritiesPriorities

•• protect decon team firstprotect decon team first
•• decontaminate patientsdecontaminate patients

before treating thembefore treating them
•• emergencyemergency

decontamination takesdecontamination takes
priority over modesty andpriority over modesty and
weather exposureweather exposure

Decontamination PhaseDecontamination Phase
PrioritiesPriorities

"Emergency Decontamination""Emergency Decontamination"
should always be performed should always be performed afterafter
protective clothing and breathingprotective clothing and breathing
apparatus are donned by theapparatus are donned by the
personnel who will conductpersonnel who will conduct
decontamination.decontamination.
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Decontamination PhaseDecontamination Phase
PrioritiesPriorities

AlwaysAlways decontaminate decontaminate
patients patients beforebefore  treatingtreating
them.them.
This is the same principleThis is the same principle
as delaying attending toas delaying attending to
the injured to save thethe injured to save the
lives of many others.lives of many others.

Providing modestyProviding modesty
protection for individualsprotection for individuals
being decontaminatedbeing decontaminated
must be a high priority must be a high priority inin
all but the most extremeall but the most extreme
circumstances...circumstances...

Decontamination PhaseDecontamination Phase
PrioritiesPriorities

Decontamination PhaseDecontamination Phase
PrioritiesPriorities

Providing modestyProviding modesty
protection is a low priorityprotection is a low priority
ONLYONLY in  in life-threateninglife-threatening
situationssituations or during true or during true
medical emergencies!medical emergencies!
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Decontamination PhaseDecontamination Phase
Procedures: Level 1 Field DeconProcedures: Level 1 Field Decon

Level 1Level 1 Decon is the Decon is the
minimumminimum level of level of
decontamination anddecontamination and
must be conducted onmust be conducted on
any individual who isany individual who is
likely to have becomelikely to have become
contaminated, whethercontaminated, whether
emergency responderemergency responder
or citizen.or citizen.

Decontamination PhaseDecontamination Phase
Procedures: Level 1 Field DeconProcedures: Level 1 Field Decon

The most simple type of field decon is The most simple type of field decon is Level 1.Level 1.

The contaminatedThe contaminated
person should beperson should be
positioned wherepositioned where
runoff water will berunoff water will be
contained.contained.

Flush the person offFlush the person off
with a fog spray forwith a fog spray for
one full minute.one full minute.

Decontamination PhaseDecontamination Phase
Procedures: Level 1 Field DeconProcedures: Level 1 Field Decon

Fog spraysFog sprays
should beshould be
directeddirected
downward at alldownward at all
times to preventtimes to prevent
contaminantscontaminants
from beingfrom being
washed up andwashed up and
under clothing.under clothing.
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Decontamination PhaseDecontamination Phase
Procedures: Level 1 Field DeconProcedures: Level 1 Field Decon

Move the person awayMove the person away
from the initial flush areafrom the initial flush area
and remove protectiveand remove protective
clothing and breathingclothing and breathing
apparatus.apparatus.

When removingWhen removing
protective clothing andprotective clothing and
breathing apparatusbreathing apparatus
following the flush,following the flush,
remove the respiratorremove the respirator
face piece last.face piece last.

Decontamination PhaseDecontamination Phase
Procedures: Level 2 Field DeconProcedures: Level 2 Field Decon

Level 2Level 2 decontamination provides decontamination provides
the same flushing off of thethe same flushing off of the
individual, followed by aindividual, followed by a
systematic removal of protectivesystematic removal of protective
clothing and breathing apparatus.clothing and breathing apparatus.

It is intended for those who mayIt is intended for those who may
have a breach of the suit, but nohave a breach of the suit, but no
skin irritation etc.skin irritation etc.

Decontamination PhaseDecontamination Phase
Procedures: Level 2 Field DeconProcedures: Level 2 Field Decon

The contaminatedThe contaminated
person should beperson should be
positioned wherepositioned where
runoff water will berunoff water will be
contained.contained.

Flush the personFlush the person
off with a fog sprayoff with a fog spray
for one full minute.for one full minute.
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Decontamination PhaseDecontamination Phase
Procedures: Level 2 Field DeconProcedures: Level 2 Field Decon

Move the person awayMove the person away
from the initial flushfrom the initial flush
area and removearea and remove
protective clothing andprotective clothing and
breathing apparatus.breathing apparatus.

When removingWhen removing
protective clothing andprotective clothing and
breathing apparatusbreathing apparatus
following the flush,following the flush,
remove the respiratorremove the respirator
face piece last.face piece last.

Decontamination PhaseDecontamination Phase
Procedures: Level 2 Field DeconProcedures: Level 2 Field Decon

Move theMove the
person awayperson away
from thefrom the
contaminatedcontaminated
clothing andclothing and
remove allremove all
remainingremaining
clothing.clothing.

Remember: plan for, and provide, modesty protection!Remember: plan for, and provide, modesty protection!

Decontamination PhaseDecontamination Phase
Procedures: Level 2 Field DeconProcedures: Level 2 Field Decon

Move the personMove the person
out of the deconout of the decon
area and wrap inarea and wrap in
a disposablea disposable
paper blanket orpaper blanket or
in disposablein disposable
coveralls.coveralls.
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Decontamination PhaseDecontamination Phase
Procedures: Level 2 Field DeconProcedures: Level 2 Field Decon

Have the person transported to anHave the person transported to an
area for showering with soap andarea for showering with soap and
water.water.

Decontamination PhaseDecontamination Phase
Procedures: Level 3 Field DeconProcedures: Level 3 Field Decon

Level 3Level 3 decontamination is the decontamination is the
highesthighest and most extensive type of and most extensive type of
field decon.field decon.

It is imperative that anyone whoIt is imperative that anyone who
has experienced skin contact orhas experienced skin contact or
even skin irritation undergo even skin irritation undergo Level 3Level 3
decon so as to minimize the degreedecon so as to minimize the degree
of harm.of harm.

Decontamination PhaseDecontamination Phase
Procedures: Level 3 Field DeconProcedures: Level 3 Field Decon

1) In all levels the1) In all levels the
first step is tofirst step is to
position theposition the
person whereperson where
water can bewater can be
contained.contained.
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Decontamination PhaseDecontamination Phase
Procedures: Level 3 Field DeconProcedures: Level 3 Field Decon

2)2) Leaving the respiratorLeaving the respirator
face piece onface piece on (connected (connected
to the air supply), flushto the air supply), flush
with fog spray whilewith fog spray while
removing protectiveremoving protective
clothing and breathingclothing and breathing
apparatus.apparatus.

     Continue to flush and     Continue to flush and
remove remove allall clothing, but clothing, but
leave the leave the respirator facerespirator face
piece on, connected topiece on, connected to
the air supplythe air supply..

Decontamination PhaseDecontamination Phase
Procedures: Level 3 Field DeconProcedures: Level 3 Field Decon

3)3) Continue to flushContinue to flush
for one minutefor one minute
after all clothingafter all clothing
has been removed.has been removed.

4)4) Now turn off the airNow turn off the air
supply and removesupply and remove
the face piece.the face piece.

5)5) Move the personMove the person
away fromaway from
contaminatedcontaminated
runoff.runoff.

Decontamination PhaseDecontamination Phase
Procedures: Level 3 Field DeconProcedures: Level 3 Field Decon

6)6) Continue to flush, forContinue to flush, for
a minimum of 15a minimum of 15
minutes, all skinminutes, all skin
areas that have beenareas that have been
contaminated or arecontaminated or are
irritated.irritated.

          Beware ofBeware of
underestimating thisunderestimating this
time period —time period —be surebe sure
to time thisto time this
accurately.accurately.
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Decontamination PhaseDecontamination Phase
Procedures: Level 3 Field DeconProcedures: Level 3 Field Decon

While flushing theWhile flushing the
victim, try to providevictim, try to provide
for modesty needs!for modesty needs!

7)7) Wrap the person inWrap the person in
a paper blanket ora paper blanket or
disposabledisposable
coveralls made ofcoveralls made of
such material assuch material as
TyvekTyvek®.®.

Decontamination PhaseDecontamination Phase
Procedures: Level 3 Field DeconProcedures: Level 3 Field Decon

8)8) Transport to aTransport to a
medical facilitymedical facility
for further decon,for further decon,
treatment andtreatment and
observation.observation.

Decontamination PhaseDecontamination Phase
Procedures: Level 3 Field DeconProcedures: Level 3 Field Decon

• • rapid dilution of the materialrapid dilution of the material
by flushing with a fogby flushing with a fog
stream.stream.

• • rapid removal of clothingrapid removal of clothing
while undergoing awhile undergoing a
continuous rinse.continuous rinse.

The primary objectives ofThe primary objectives of
Level 3 decontamination are:Level 3 decontamination are:
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Post-decontamination PhasePost-decontamination Phase
Procedures for the Decon TeamProcedures for the Decon Team

Personnel conductingPersonnel conducting
decontamination are todecontamination are to
decontaminate themselves prior todecontaminate themselves prior to
leaving the decon area.leaving the decon area.

The Decon Team should use theThe Decon Team should use the
level of decontamination equal tolevel of decontamination equal to
their level of exposure.their level of exposure.

Post-decontamination PhasePost-decontamination Phase
Procedures for Clean-upProcedures for Clean-up

Individuals responsible for deconIndividuals responsible for decon
procedures need to ensure thatprocedures need to ensure that
the decon area itself is properlythe decon area itself is properly
decontaminated to prevent or atdecontaminated to prevent or at
least minimize harm to theleast minimize harm to the
environment.environment.

Rescue & Decon of VictimsRescue & Decon of Victims

•• ConsiderationsConsiderations

•• GuidelinesGuidelines

–– Know yourKnow your
limitationslimitations

–– Use properUse proper
equipmentequipment

–– DecontaminateDecontaminate
victimsvictims
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Medical TransportMedical Transport

Criteria for transportCriteria for transport
•• direct skin contact withdirect skin contact with

a hazardous materiala hazardous material

•• a respiratory exposurea respiratory exposure
to a chemicalto a chemical

Notification of FacilityNotification of Facility

Before transportingBefore transporting
chemical exposurechemical exposure
patients to a medicalpatients to a medical
facility, the facility shouldfacility, the facility should
be notified of thebe notified of the
exposure.exposure.

Decon of Clothing, ApparatusDecon of Clothing, Apparatus
& Equipment& Equipment

•• ProceduresProcedures

•• Runoff waterRunoff water
considerationsconsiderations



���������	
������	�����	� ����
��	�������������	�����	�������

���������	
��
���

Hazardous Materials ControlHazardous Materials ControlHazardous Materials Control

Hazardous Materials ControlHazardous Materials Control
IntroductionIntroduction

This module will identify the:This module will identify the:

•• purpose of controllingpurpose of controlling
releasesreleases

•• various steps & methodsvarious steps & methods
involved in controllinginvolved in controlling
releasesreleases

Emergency responders must
know how to use techniques
to minimize or prevent harm
to life, environment, or
property.

Emergency responders mustEmergency responders must
know how to use techniquesknow how to use techniques
to minimize or prevent harmto minimize or prevent harm
to life, environment, orto life, environment, or
property.property.

Hazardous Materials ControlHazardous Materials Control
PurposePurpose
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• How to handle spills properly

• Where spills can occur

• Inappropriate control measures

Hazardous Materials Control
Outcome Considerations

Hazardous Materials ControlHazardous Materials Control
OutcomeOutcome  ConsiderationsConsiderations

The Goal of Hazardous
Materials Control

To prevent or minimize
environmental damage

Control ObjectivesControl Objectives

• To prevent the (further)
release of a hazardous
material.

• To restrict the spread of a
hazardous material that
has already been released.

• To prevent the (further)
releaserelease of a hazardous
material.

• To restrict the spreadrestrict the spread of a
hazardous material that
has already been released.
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Steps in Spill or Leak ResponseSteps in Spill or Leak Response

1. Identify the material and its associated
hazards

2. Use proper protective clothing and equipment
3. Stop the flow at the source (containment)
4. Confine spilled material to the immediate area

(confinement)

5. Recover spilled material (utilizing a
professional clean-up company)

Offensive: Technician LevelOffensive: Technician LevelDefensive: Operations LevelDefensive: Operations Level

Control MethodsControl Methods

Containment:Containment:  Control the flow at the source.Control the flow at the source.

Defensive Control: Operations LevelDefensive Control: Operations Level

Containment: Stopping the flow at the source
without approaching the actual point of the release —
e.g.,  defensive closing of valves.
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Offensive Control: Technician LevelOffensive Control: Technician Level

Containment: Stopping the flow by approaching
the point of the release to plug, patch, or otherwise stop
the release (offensive).

Legal ConsiderationsLegal Considerations

OSHA First Responder (Operations): …those who
respond in a defensive fashion without actually
trying to stop the release.

Legal ConsiderationsLegal Considerations

OSHA Technician: ...those who respond… in
order to plug, patch, or otherwise stop the release.
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Control MethodsControl Methods

Confinement:Confinement: Confine already spilled
material to the immediate area.

Control MethodsControl Methods
Confinement - Confinement - Solids

❏  Containerizing -
Placing spilled solid material
into a compatible container.

❏  Covering - Placing
a compatible cover over
spilled material to prevent
vapor or particle movement
due to wind or exposure to
moisture (rain).

LiquidsLiquids o  Retaining
o  Diking
o  Absorption
o  Dams
o  Remote valve shutoff
o  Covering

Control MethodsControl Methods
ConfinementConfinement
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Retaining:Retaining: Catch a liquid spilling
or leaking from an elevated source

Soil

Booms

 Diking:  Diking: Stop, slow, redirect flowing liquidStop, slow, redirect flowing liquid

Diking:Diking: Protect storm drains
Primary: BoomsPrimary: Booms

Secondary: PadsSecondary: Pads
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AbsorptionAbsorption
Sorbent materials include…Sorbent materials include…

sandsand diatomaceous earthdiatomaceous earth

soilsoil sawdustsawdust

vermiculitevermiculite absorbent clayabsorbent clay

imbibing materials (mats, pads, pillows, beads,imbibing materials (mats, pads, pillows, beads,
etc.)etc.)

  Sorbent must be compatible with chemical !!Sorbent must be compatible with chemical !!

Absorption:Absorption: Collecting spilled liquids

Simple DamSimple Dam
  a barrier built to stop flowinga barrier built to stop flowing

water or materialwater or material

Direction of flowDirection of flow

waterwater
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Complex (overflow) DamComplex (overflow) Dam

heavier-than-waterheavier-than-water
substancesubstance

Direction of flowDirection of flow

waterwater

Complex (underflow) DamComplex (underflow) Dam
lighter-than-waterlighter-than-water

substancesubstance

waterwater

Direction of flowDirection of flow

2-H Rule:  The distance from the low end to the high
end must be twice the diameter of the pipe to prevent
a vortex.

Remote valve shut-off:Remote valve shut-off: Stopping
the flow of materials at a distance
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Covering: Minimizing vaporization

Liquids: 

       Dilution

Control MethodsControl Methods

• Positive aspects

• Negative aspects

Gases & vapors

❏  Closing doors
& windows

❏  Dispersion

Control MethodsControl Methods


